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(57) ABSTRACT 

A system and method for viewing live data, such as mea 

surement data from an instrumentation system, using a 

standard user agent or client, such as a Web broWser. A 

uniform resource locator (URL) identifying a data source is 

provided to the user agent. The URL includes a protocol 

scheme identifying the protocol to use for connecting to the 

data source. A protocol plug-in may be installed to enable 

the user agent to display a default vieW of a live data source. 

The protocol plug-in may handle the URL by returning 
standard HTML code to the user agent, Wherein the HTML 

code refers to a data vieWer component. The data vieWer 

component may then connect to the data source identi?ed by 

the URL and receive and display data. In one embodiment, 

the plug-in or the data vieWer may con?gure the data source 

to begin generating the live data. The data source may be 

idle until the plug-in or the data vieWer connects to the data 

source and optionally con?gures the data source to start 

providing data. Upon receiving the data, the data vieWer 
component may display the data in the user agent in various 

Ways, depending on the type of data received. The invention 

thus enables a user to connect to a Wide variety of data 

sources using standard softWare, such as Web broWsers, and 

see a graphical representation of the data Without having to 

Write any program code. The user can connect to a data 

source and vieW live data, e.g., data that is generated “live” 

and Which Was not previously stored in a memory. 

Advantageously, users may connect to a data source and 

vieW live data from the data source in a manner similar to 

connecting to a traditional Web HTTP server and vieWing a 

Web page, but Without interacting With an HTTP server at 

any point. 

75 Claims, 17 Drawing Sheets 
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SYSTEM AND METHOD FOR CONNECTING 
TO AND VIEWING LIVE DATA USING A 

STANDARD USER AGENT 

PRIORITY CLAIM 

This application claims bene?t of priority of US. provi 
sional application Serial No. 60/ 149,634 titled “System and 
Method for Connecting to and Viewing Live Data Using a 
Standard User Agent” ?led Aug. 17, 1999, Whose inventor 
Was Paul F. Austin. 

This application is a continuation-in-part of US. patent 
application Ser. No. 09/185,161 titled “Data Socket System 
and Method for Accessing Data Sources Using URLs” ?led 
Nov. 3, 1998, now US. Pat. No. 6,370,569 Whose inventor 
Was Paul F. Austin, Which claims bene?t of priority of US. 
application Ser. No. 60/065,557 titled “Data Socket Control” 
?led Nov. 14, 1997, Whose inventor Was Paul F. Austin. 

FIELD OF THE INVENTION 

The present invention relates to the ?eld of data display, 
and more particularly to connecting to and displaying data 
from a data source using a standard user agent, such as a Web 
broWser. 

DESCRIPTION OF THE RELATED ART 

With the advent of common Internet standards, such as the 
HTTP communication protocol, publishing certain types of 
information, such as HTML pages, has become very easy. 
Related client softWare utiliZing these Internet standards, 
such as Web broWsers, have made it easy for users to connect 
to and receiving information from certain types of servers, 
such as HTTP servers. 

HoWever, these standards are not ideal for transferring 
certain types of information, such as live measurement data 
from an instrumentation data source. For this type of data 
transfer, other specialiZed communication protocols are 
often better suited than the default protocols supported by 
common broWsers. 

While it is possible to create custom client and server-side 
code to handle the transfer and graphical display of live data 
for each situation, this is certainly not the ideal approach to 
the problem. It Would be better to leverage existing 
technologies, such as client-side Web broWsers. User agents 
such as Web broWsers often provide a mechanism to extend 
their supported communication protocols using protocol 
handler plug-ins. As a solution to the problem of vieWing 
data from a live data source, it Would be desirable to provide 
such code that a user may easily install and use to vieW a 
Wide variety of types of data from a Wide variety of data 
source types. 

SUMMARY OF THE INVENTION 

One embodiment of the present invention comprises a 
system and method for vieWing live data, such as measure 
ment data from an instrumentation system, using a standard 
user agent or client, such as a Web broWser. A uniform 
resource locator (URL) identifying a data source is provided 
to the user agent. For example, a URL identifying a source 
of live meteorological data may be provided to a Web 
broWser, e.g., by typing the URL into an address ?eld or 
selecting the URL from a list of bookmarks. The URL 
includes a protocol scheme identifying the protocol to use 
for connecting to the data source. 

Standard user agents typically provide support for default 
protocol schemes, such as “http://”, “ftp://”, etc. Many user 
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2 
agents also provide the ability for users to extend the 
supported protocol schemes via protocol plug-ins. Accord 
ing to one embodiment, a protocol plug-in may be installed 
to enable the user agent to display a default vieW of a live 
data source. For example, the Data Socket Transfer Protocol 
(DSTP), described beloW, is a TCP/IP-based protocol opti 
miZed for transferring streaming data. A URL may specify 
the Data Socket Transfer Protocol as the protocol scheme to 
be used in referencing a data source, e.g., “dstp:// 
cosine.natinst.com/dsdemo/3dsurface1”, and a plug-in for 
handling the Data Socket Transfer Protocol may be installed. 
The protocol plug-in may handle the URL by returning 

standard markup language code, e.g., HTML code, to the 
user agent, Wherein the markup language code refers to a 
data vieWer component, e.g., by including an HTML 
<OBJECT> tag. For example, the data vieWer component 
may be referenced using a CLASSID attribute identifying its 
globally unique identi?er (GUID). The markup language 
code may also comprise a parameter tag, e.g., an HTML 
<PARAM> tag, specifying the URL as a parameter to the 
data vieWer component. The data vieWer component may 
then connect to the data source identi?ed by the URL and 
receive and display data. In the preferred embodiment, the 
data vieWer component utiliZes a control or object enabled 
to connect to the data source and receive the data. One such 
control, referred to as a DataSocket control, is described 
herein. 

In one embodiment, the plug-in or the data vieWer may 
con?gure the data source to begin generating the live data. 
The data source may be idle until the plug-in or the data 
vieWer connects to the data source and optionally con?gures 
the data source to start providing data. For example, the 
plug-in or the data vieWer may load one or more softWare 
drivers to initiate the data source. In one embodiment, Where 
the data source is a measurement device, the plug-in or the 
data vieWer con?gures the measurement device to begin 
taking measurements from a unit under test, and this 
acquired measurement data is provided as the live data. 

Upon receiving the data, the data vieWer component may 
display the data in the user agent in various Ways, depending 
on the type of data received. For example, the vieWer may 
provide default display mechanisms for a simple Waveform, 
a tWo-dimensional array, a three-dimensional array, an array 
of strings, etc. The data received from the data source may 
also include attributes specifying the preferred display set 
tings that the data vieWer should use. 

US. patent application Ser. No. 09/374,740 discloses a 
system and method for automatically generating URLs 
referencing various data sources connected to a computer. 
For example, URLs referencing connected data sources may 
be automatically generated and placed into the “Favorites” 
or “Bookmarks” list of a Web broWser application. Thus, a 
user may provide a URL referencing a particular data source 
to a user agent, Without needing to knoW the appropriate 
syntax for referencing the data source. 
The present invention thus enables a user to connect to a 

Wide variety of data sources using standard softWare, such as 
Web broWsers, and see a graphical representation of the data 
Without having to Write any program code. The user can 
connect to a data source and vieW live data, e.g., data that is 
generated “live” and Which Was not previously stored in a 
memory. Advantageously, users may connect to a data 
source and vieW live data from the data source in a manner 
similar to connecting to a traditional Web HTTP server and 
vieWing a Web page, but Without interacting With an HTTP 
server at any point. Also, the data source can make its data 
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available using any of various communication protocols, 
such as a protocol optimized for the transfer of simple or 
structured data over a connection for an inde?nite period of 
time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can be 
obtained When the following detailed description of the 
preferred embodiment is considered in conjunction With the 
folloWing drawings, in Which: 

FIG. 1 illustrates a computer system connected through a 
netWork to a second computer system; 

FIGS. 2A and 2B illustrate representative instrumentation 
and process control systems including various I/O interface 
options; 

FIG. 3 is a block diagram of the computer system of 
FIGS. 1, 2A and 2B; 

FIG. 4 is a block diagram illustrating the relationship of 
portions of the computer programs of the present invention; 

FIG. 5 is a ?oWchart diagram illustrating the process of 
connecting to and vieWing data from a data source; 

FIG. 6 illustrates exemplary HTML generated by the 
protocol handler plug-in; 

FIGS. 7A and 7B illustrate snapshots of different types of 
live data retrieved and displayed in a Web broWser; 

FIG. 8 illustrates an HTML page using data source URLs 
to display live data from tWo different data sources in tWo 

frames; 
FIG. 9 illustrates a snapshot of the HTML page of FIG. 8 

When rendered; 
FIG. 10 illustrates a data vieWer display comprising 

interactive elements that a user can manipulate; 

FIGS. 11A—11B comprise a ?oWchart diagram illustrating 
the Connect method of a DataSocket; 

FIGS. 12 and 13 illustrate Data Socket server examples; 
and 

FIG. 14 illustrates the Data Socket Transfer Protocol. 

While the invention is susceptible to various modi?ca 
tions and alternative forms speci?c embodiments are shoWn 
by Way of example in the draWings and are herein described 
in detail. It should be understood hoWever, that draWings and 
detailed description thereto are not intended to limit the 
invention to the particular form disclosed. But on the con 
trary the invention is to cover all modi?cations, equivalents 
and alternatives falling Within the spirit and scope of the 
present invention as de?ned by the appended claims. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Incorporation by Reference 
The folloWing references are hereby incorporated by 

reference in their entirety as though fully and completely set 
forth herein. 
US. patent application Ser. No. 09/185,161 titled “Data 

Socket System and Method for Accessing Data Sources 
Using URLs” ?led Nov. 3, 1998, Whose inventor Was Paul 
F. Austin. 
US. patent application Ser. No. 09/374,740 titled “Sys 

tem and Method for Automatically Creating URLs for 
Accessing Data Sources and Data Targets” ?led Aug. 13, 
1999, Whose inventors Were Paul F. Austin, David Fuller, 
Kurt M. Carlson, Chris Mayer, Stephen Rogers, Joe Savage, 
and Brian Sierer. 
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4 
FIG. 1—Computer System Connected to a NetWork 

FIG. 1 illustrates an exemplary computer netWork in 
Which a computer system 82 is connected through a netWork 
84 to a second computer system 86. The computer system 82 
and the second computer system 86 can be any of various 
types, as desired. The netWork 84 can also be any of various 
types, including a LAN (local area netWork), WAN (Wide 
area netWork), an Intranet, or the Internet, among others. 
The computer system 82 includes or stores a user agent 

enabled to process markup language code, such as HTML 
code, XML-derived markup language code, or other markup 
language code. In the preferred embodiment, the HTML 
markup language is used, and the folloWing sections are 
described in terms of HTML. It is noted hoWever, that in 
various embodiments, the system and method described 
herein may utiliZe any of various markup languages. 
The user agent may be any of various programs for 

obtaining data, such as streaming data or ?les (text, audio, 
video or other ?les) from a computer system, e.g., systems 
coupled to a netWork. In the preferred embodiment, the user 
agent is a Web broWser or an application including Web 
broWsing functionality. The user agent may be used for 
connecting to various types of servers such as HTTP or FTP 
servers. The computer system 82 may also include or store 
a protocol plug-in and a vieWer component enabling the user 
agent to handle URLs Which reference sources of live data. 
The computer system 82 may include multiple protocol 
plug-ins and vieWer components for handling different types 
of data sources. 
As used herein, the term “live data” is intended to include 

data that is generated “live”, “on the ?y”, or “real time”, e.g., 
data that has not been previously stored in a memory, but is 
acquired or generated at substantially the same time or 
Within a predetermined time frame of When the data is 
provided by the data source. It is noted that “live data” may 
include data that is buffered by the data source to ensure 
continuity of the data, such as in the case of multimedia data 
(audio and/or video data). One example of live data is 
measurement data that is acquired by a measurement device 
measuring a unit under test (UUT). For example, the mea 
surement device may measure or acquire data from the UUT, 
and provide this data as live data. Other examples of live 
data include image or video data acquired “live” by a 
camera, and audio data acquired “live” by a microphone. 
The protocol plug-in and vieWer component may be used 

to connect to and vieW data from any of various types of data 
sources. For example, the data source URLs may reference 
data stored in or generated by peripheral devices connected 
to the computer system 82, such as peripheral devices 
connected to the computer’s serial port, e.g., the RS-232 
port, RS-485 port, a USB (Universal Serial Bus) port, an 
IEEE 1394 port, an IEEE 1394.2 port, etc., or peripheral 
devices connected to the parallel port of the computer 
system 82. The data source URLs may also reference data 
stored in or generated by peripheral devices connected to a 
bus of the computer system 82, such as the PCI (Peripheral 
Component Interconnect) bus, the ISA (Industry Standard 
Architecture) bus, and the NuBus, among others. Examples 
of these peripheral devices include instrumentation devices, 
e.g., data acquisition (DAQ), GPIB, VXI, and PXI devices, 
industrial automation devices, process control devices, mul 
timedia devices, e.g., video and/or audio devices, netWork 
adapters, etc. The data source URLs may also reference 
external peripheral devices such as a keyboard, mouse, 
display device, printer, etc. The data source URLs may also 
reference data sources connected to the computer system 82 
through the netWork 84, such as computer system 86 or 




























